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1. Introduction

In the early 1988's the Defense Mapping Agency (DMA) in conjunction with
other agencies developed a new World Geodetic System (WGS 84) to replace the
existing WGS 72 which has been in use for several years. This new WGS 84 system
has an improved Earth Gravitational Model (EGM) with orientation and scale
changes from the WGS 72. The WGS 84 was developed using worldwide doppler
derived station coordinates, laser satellite tracking data, satellite radar
altimetry and gravity observations. Reference a. gives the unclassified
information pertaining to the WGS 84 and it's relationship with various datums
throughout the world. The following report provides transformation parameters
to determmine WGS 84 coordinates for geographical areas of interest to the
Eastern Test Range (ETR). The delta values vary slightly (< 2m) fram Reference
a. due to direct satellite observation with doppler receivers in each area and
reduction on the WGS 84 system which improves the accuracy of the results. The
delta X Y Z values'given in Table 2 supersede those values given in Reference
c. for the applicable areas.

2. General

The WGS 84 Coordinate System is a Conventional Terrestrial System determined
by modifying the Navy Navigation Satellite System Doppler Reference Frame (NSWC
92-2) in origin and scale and rotated to bring its reference meridian into
coincidence with the Bureau International de L' Heure (BIH) Zero Meridian of
1984.0. During the time frame of the WGS 84 development, the National Geodetic
Survey (NGS) developed a new Geodetic Reference System (GRS 80) to use in
readjusting the North American Datum 1927 (NAD 27). For practical purposes the
defining parameters for the WGS 84 and GRS 80 are the same. The NAD 27 has been
readjusted and upgraded to NAD 83 using GRS 80 ellipsoid parameters and BIH Zero
Meridian of 1984.0

3. WGS 84 for ETR Area

Table 1 gives the defining parameters for the WGS 84 and other ellipsoids
associated with local datums in the ETR area. Table 2 gives the translation
constants resulting from direct doppler observations in the various areas of the
ETR. The delta values agree within 1 meter of the camputed values given in
Reference a. within CONUS and 2 meters for the downrange sites. The delta
values given for NAD 83 to WGS 84 result fram different observational and
computational methods being used to determine the geodetic positions,
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4, Addendum 1 contains the results of the individual station cbservations
compared with local datum coordinates. The standard deviation of the shifts
were computed using the standard formula : 3

V

n-1

This is a measure of the consistency of the cbservations and should not be
construed as an accuracy of the WGS 84 coordinates. The accuracy for WGS 84
coordinates given in Reference l.a. of Up = 0o = +lmand Jy = +1 to +2m
should be used.

S. Addendum 2 contains the same WGS 84 results given in Addendum 1 but compared
with the NAD 83 coordinates. These values should theoretically be the same but
because of the different methods of observation and computation, there are minor
differences of approximately 6.8 m in latitude and @0.6m in longitude as
indicated. The geodetic heights for NAD 83 were assigned the WGS 84 observed
value.

6. Readjustments of the local geodetic networks using the NGS NAD 83
coordinates as control has been accomplished for each of the applicable areas.
The transformation to WGS 84 will be accomplished for all areas using the delta
X Y Z values given in Table 2. The NAD 83, CCD 64 or Local Datum, WGS 72, and
WGS 84 coordinates are currently available at GSS4, however, after 1 Jan 1989
the CCD 64 and WGS 72 data files will no longer be updated or maintained by
GSS4. These coordinates can be furnished for an individual project only if
specifically requested.

7. In addition to the geodetic latitude and longitude, deflection of the
vertical components are often required for system operation. To determine these
values in the ETR areas, astronomic positions were cbserved at various locations
throughout the range from which direct comparison can be made or adequate
interpolation accomplished. The meridional component (MC) is determined fram
the difference in astronomic and geodetic latitudes (@, - ¢;). The prime
vertical component (PVC) is determined by (A\p -Ag) cos @.  Because of the non-
coincidence of the longitude origins for the astronamic longitude and the NAD 27
and WGS 72 geodetic longitudes, a correction of +8.51 arc seconds (west
longitude positive) was applied to the astronomic longitude before camputing the
PVC. The NAD 83 and WGS 84 longitudes of reference are coincident with the
astronomic longitudes consequently this correction is no longer applicable. To
compute the PVC relative to WGS 84 fram existing WGS 72 PVC values use the
following: 7)gy = 7], + 0044 cos @, (west longitude positive).

8. Observations in the AUTEC Range Area, Andros Island are scheduied for 2nd
Quarter of FY89. The final shifts for this area should be available 1 Mar 89
and will be distributed in a separate letter.
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